The reduced autophagic response by oxidative stress in angiotensin II-induced hypertrophic H9C2 cells causes more apoptotic cell death.
Autophagy is an important process in the pathogenesis of cardiovascular diseases, and angiotensin II (Ang II) plays a causative role in the induction of cardiomyocyte autophagy. The purpose of this study was to explore whether, under conditions of oxidative stress, levels and types of cell death were different in untreated and Ang II-treated cardiomyocytes (H9C2 cells). Treatment with 20 µM Ang II induced cardiac hypertrophy in H9C2 cells, with increased expression of the hypertrophic markers c-Fos, ß-myosin heavy chain, atrial natriuretic factor (ANF), and brain natriuretic factor (BNF). Under normal conditions, there was no difference in the levels of autophagic vacuoles and apoptotic bodies in untreated and Ang II-treated H9C2 cells. However, oxidative stress generated by 100 µM H₂O₂ triggered autophagy in untreated control cells, but had a reduced effect in Ang II-induced hypertrophic cells, resulting in more cell death, and this was associated with a decrease in connexin 43 expression. Blocking this autophagic response with 3-methyladenine resulted in a significant increase in cell death and apoptosis of H9C2 cells but did not significantly affect the response of Ang II-treated cells. The autophagic response to 100 µM H₂O₂ provides a survival advantage for cells and this is reduced by Ang II treatment.